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Design Disclaimer

Artekit Italy ("ARTEKIT") provides this design as a service to our customers. Artekit has made a good faith attempt

to build for the specifications provided or needed by the customer. Artekit provides this product "as is" and without "recourse" and
MAKES NO WARRANTY, EXPRESSED, IMPLIED OR OTHERWISE, INCLUDING ANY WARRANTY OF MERCHANTABILITY AND FITNESS
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AK-MACHXO02-7000 BOARD BLOCK DIAGRAM

OPTIONAL TFT DISPLAY 480 X 272
MODULE CONNECTOR

ARTEKIT
AK-TFT480272

VGA CONNECTOR
12 BITS R2R SYSTEM

OPTIONAL microSD FILE SYSTEM
MODULE CONNECTOR

ARTEKIT
AK-SDFS-UART

INTERNAL 3.3V 800mA LDO
ST MICROELECTRONICS LD1117-33

FT2232D BASED LATTICE USB JTAG

EXTERNAL JTAG CONNECTOR

MACHX02-7000 QFP144

LATTICE
LCMX02-7000C-6TG144C

8MB SDRAM 16 BIT DATA BUS

MICRON
MT48LC4AM16A2P-75

32Mb (4MB) SERIAL FLASH

ATMEL
AT25DF321A-SH-T

10/100 Mb ETHERNET

MICREL
KSZ8041NL

DB9-F RS232 CONNECTOR

3 USER KEYS + 1 DEDICATE KEY

4 USER LEDS + 1 POWER LED

21 USER GPIO
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I [ re ] P! | |c6 | |c2 |
| 4K7 | | | ["100nF | ['100nF |
| R24 ! | L7 ] |c3 [
| ! | [oonF | [ToonF |
| U1-B UL-A u1i-c ! | c8 I
I LCMC02-7000C-6TG144C LCMC02-7000C-6TG144C LCMC02-7000C-6TG144C [ | Mo |
| | | |
! BANK-0 BANK-1 BANK-2 | | 1 |
[ PT36D/DONE (o TFT_RED_O PR24B/DQ1 |3 DRAM_CS pean | 32 AKUART_TX | | — — |
I PT36C/INITN 77 ﬁ}ggg_; PR24A/DQL f—= ggﬁm_gﬁg PB4B [~ égIU/éF;T_RX P! U2 I
I PT35B 75 TE-RED-2 PR23B/DQ1 (72 RN PBGA/CSSPIN [ R L MT48LCAM16A2P-75 I
| PT35A =175 _RED_ PR23A/DQ1 = _ PB6B [ P 2 |
PT33B TFT_RED_4 PR21B/DOL DRAM_AOQ PROA TFT_GREEN_2 DRAM_AOQ DQO DRAM_DQO
' pT33A 114 TFT_RED_5 PR21A/DO1 8 DRAM_A1 pROB |43 GPIO5 ! DRAM_A1 DO1 -2 DRAM_DQ1 !
' pT28B |12 TFT_GREEN_O PR18B/DO1 oL DRAM_A2 PB12A/MCLK/CCLK 34 SPI_CLK ! DRAM_A2 DQ2 -2 DRAM_DQ2 |
I PT28A ﬁ; TFT_GREEN_1 PR18A/DQL gg DRAM_A3 PB12B/SO/SPISO ig SPI_MISO P! DRAM_A3 DQ3 ; DRAM_DQ3 I
' PT27D/PROGRAMN 5= SN PR17B/DQ1 [g= DRAM_DQ13 PB13A = TS CLK ! DRAM_A4 DQ4 5 DRAM_DQ4 '
I PT27C/ITAGENS (-2 TFT_GREEN_3 PR17A/DOL DRAM_DQ14 PB13B TS_Cs P DRAM_A5 DO5 DRAM_DQ5 I
I PT25B 12; TFT_GREEN_4 PR16B/DQSIN gg DRAM_DQ15 PB16A/PCLKT2_ 0 4518 TS_MOSI P DRAM_A6 DO6 E DRAM_DQ6 I
| PT25A [122 TFT_GREEN_5 PRIGA/DQSL [-20 DRAM_DQ12 PB16B/PCLKC2_0 [0 TS_MISO L DRAM_A7 pQ7 [ 22 DRAM_DQ7 |
I PT22D/SDA/PCLKCO_0 52 GP102 PR15B o TFT_HSYNC PB18A 27 GP106 L DRAM_A8 DQ8 55 DRAM_DQ8 |
| PT22C/SCL/PCLKTO 0 28 GPIO3 PRISA (2 TFT_VSYNC PB18B (20 GPIO7 L DRAM_A9 DQo |42 DRAM_DQ9 |
| PT18B/PCLKCO_1 =55 TFT_DE PR12B/PCLKC1_0/DQO (o> DRAM_DQ11 PB23A/PCLKT2_ 122 GPIO8 | DRAM_A10 DQ10 (2 DRAM_DQ10 |
| PT18A/PCLKTO_1 (25 TFT_CLK PR12A/PCLKTL_0/DQO [-g= DRAM_DQ10 PB23B/PCLKC2 1 2= DRAM_DQS | | DRAM_A11 DQ11 7= DRAM_DQ11 |
| PT17D/TMS 37 JTAG_TMS PR11B/DQSON (o> DRAM_DQS PB26A 27 DRAM_DQ4 I DQ12 =5 DRAM_DQ12
PT17C/TCK JTAG_TCK PR11A/DOSO DRAM_DQ8 PB26B DRAM_DQ3 I DRAM_WE D013 DRAM_DQ13 I
| 132 TFT_PWM 95 DRAM_DQMH 59 DRAM_DQ2 | DRAM_CS 51 DRAM_DQ14 |
PT158 PR9B/DQO PB29A I DQ14
I PT15A L33 GPIO1 PROA/DQO 28 DRAM_CLK pE29g |69 DRAM_DQ1 P DRAM_CAS DO15 |23 DRAM_DQ15 I
| 136 JTAG_TDI 97 DRAM_CKE 61 DRAM_DQO | DRAM_RAS
PT14D/TDI 5= PR7B/DQO (5= PB31A &> I 37 I
[ PT14C/TDO JTAG_TDO PR7A/DQO DRAM_A11 PB31B DRAM_DQ6 | | CKE DRAM_CKE
| PT11B 138 TFT_BLUE_O PR5B/DO0 22 DRAM_A9 PB31D 63 DRAM_RAS | DRAM_DQML CLk |38 =l DRAM_CLK
139 Q0765 65 I 20 Lot [
PT11A TFT_BLUE_1 PR5A/DQO DRAM_A8 PB35A DRAM_DQ7 DRAM_DQMH BAO yyis DRAM_BAO
! 140 103 67 ! 21 I
| PT10B TFT_BLUE_2 PRAC GPIO4 iy DRAM_DQML | BAL DRAM_BAL |
| PT10A (H22 TFT_BLUE_3 PR3B/R_GPLLC_IN/DQO igg DRAM_A7 PB37A gg DRAM_WE - 6 1 |
| PT9B 75 TFT_BLUE_4 PR3A/R_GPLLT_IN/DQO 752 DRAM_AB PB37B [ DRAM_CAS | | 5 Vss VDD =5
PTOA TFT_BLUE_S PR2B/R_GPLLC_FB/DQO |=5= DRAM_AS PB3BA/SN |57 SW_OPTION | S5 Vss VDD =5 I
: 118 Lo PR2A/R_GPLLT_FB/DQO DRAM_A4 PB38B/SI/SISPI SPI_MOSI I : 2Tvss VDD |7 :
! VCCI0-B0.1 5= | oo 79 | Lo 27 [ Lo o T Vss VDD |55
VCCI0-B0.2 2= [ 1ct VCCIO-B1.1 = | oo VCCI0-B2.1 1 | oo I =5 VSS VDD (7= I
I VCCIO-B0.3 | oo VCCI0-B1.2 =5 [ e VCCI0-B2.2 |25 [ Lci0 P = vss VDD (7= I
I [ Lcw VCCIO-B1,3 | oo VCCIO-B2.3 | oo P VsSs VDD I
| | [ToonF | | c14 | | cu 1! |
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o
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PROGRAM I
| 5 Mol SW_OPTION I
| B w . SERIAL FLASH |
| U1-D UL-E ? UL-F I |
| LCMCO02-7000C-6TG144C LCMCO02-7000C-6TG144C LCMCO02-7000C-6TG144C [ |
I
| BANK-3 BANK-4 — BANK-5 |l !
: PLIOA 22 GPIO11 PL10A |3 RMII_MDIO PL3A/L_GPLLT_FB | GPIO18 Ly |
PL19B 5= GP1020 PL10B == RMII_MDC PL3B/L_GPLLC FB -5 GPI010 (I |
| PL22A/PCLKT3 0 |55 GPIO19 PLI1A > RMII_RXDO PLAA/L_GPLLT_IN | FPGA_CLOCK | | ,
[ PL22B/PCLKC3 0 -5+ GPI012 PL11B |75 RMII_RXD1 PL4B/L_GPLLC_IN | GPI09 I |
I PL23D GPI013 PL12A/PCLKT4_0 RMII_CRSDV PL6A/PCLKTS_O GPIO21 +3.3V
32 GPIO14 20 - 6 I
I PL24A PL12B/PCLKC4_0 RMII_RX_ER PL6B/PCLKC5_0 TFT_POWER '
33 GPIO1 21 -0 9 = I A
| PL24B S PL15A RMII_TXDO PL8A > UART_TX |
34 GP1016 22 E 10 - I
| PL25A == PL15B 5% RMII_TXD1 PL8B |-+ UART RX | I
| PL25B GP1017 PLI7AS2 RMII_TXEN PLOA 75 ETH_RESET_OUT ! | I
| 30 PL17B ETH_INTN PL9B ETH 50MHZ : | SPI_CLK |
VCCIO-B3.1 - I |
' vcelo-s4.1 -8 VCCIO-B5.1 -2 )
| | £27 v « |
| I | [ZoonF 9 u3 s|8|3|2 |
| I | p26 AT25DF321A-SH-T |
! e Lew L&z : : e §{FoD SCK -2 SPI_MOSI I
| T 1oonr T 1oonr +5V' T ioonr [ TS 1 %C SI/\I/(;g 4 <] - :
| A | — 2 3
| | | SPI_MISO S0/101 W/ACC/102 . |
| UL-G e e )2 e | : ~— & ExRA(4KD) :
_ _ _ _ _ SpF
I LCMC02-7000C-6TG144C = = TET_PWM é 421 = w P !
! POWER TS_MISO 51 [oo I |
I 36 TS_MOsI = B TFT_POWER I — !
I vCel [ TS_CLK 5 15 Ts_Cs Ly - 1
| veez (s TFT_VSYNC I P TFT_DE L — = '
| VCC3 My TFT_CLK I3 17 TFT_HSYNC | - - |
| vcea TFT_BLUE_4 5 15 TFT_BLUE_5 | ! I
| 129 TFT_BLUE_2 ™ I8 TFT_BLUE_3 I I
| NG TFT_BLUE O s 35 TFT_BLUE_1 i |
__CZl __CZZ __CZ3 __CZ4 __CZS | | |
I 8 -— - - - —_— 21 22
| GND1 18 100nF | 100nF | 100nF | 100nF | 10uF TFT_GREEN_4 23 24 TFT_GREEN_5 I |
GND2 5o TFT_GREEN_2 5= T TFT_GREEN_3 I ,
I GND3 (= TFT_GREEN_O > 8 TFT_GREEN_1 I |
I GND4 I
| GND5 23 uo TFT_RED_4 2 3 TFT_RED_5 e !
I GNDS6 5 1 4 TFT_RED_2 = e TFT_RED_3 |
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' AK-SDFS-UART

JTAG-UART RS232 ¥
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| o N Re USBDM OQ ApBUS2[-Z2 FT_JTAG_TDO 2lo S A |
| A — |.[>|_r[>|.| 27 ADBUS3 FT_JTAG_TMS o= I
. TITAG_ I
| GND < 4 RO 1 usBDP ADBUS4 {20~ —2 o@ 13 E1PY g ! % |
| ) D1 ADBUS5 [—r=- o2 1| o1 13 GPIO1
Shie 17 4 |
| aeld USBLC6-2 s 5 ADBUS6 (== 0 8 o 9 |1 GPIO2 2 14 GPI021 |
| = RSTOUT ADBUS7 - 0@ 5 o+ | | GPIO3 3 15 GPI1020 |
| RESET 15 GND ) 1 GPI104 4 16 GPIO19 |
| ACBUSO 13 1 GPI05 5 17 GPI1018 |
| ACBUSL -5~ 15 \_— L GP106 6 18 GPIO17
| 1 ACBUS2 [T RS2322 | | GPIO7 7 19 GPIO16 !
E— — — ACBUS3 =75~ — GP108 8 20 GP1015 I
| - - - o8 43 SI/WUA = 12 — - - GPI09 9 21 GPI014 I
| | u4 —
: | oo XTIN FT2232D 1 2 - : : GPI010 10 22 GPI013 I
40 GPIO11 11 23 GPIO12 I
! *+3.3V Y 3 BDBUSOI 59— USBUART R)lZJART_TX [ » g é » ) DARTRY i 12 24 !
, A —1 (8 BDBUS1 [—2——4 = 1l |
I o T 6MHZ Eggggg 37 UART-SPLIT Il I
| I IprF 44 |\ rout BhBUS gg USBUART_TX 1 — |
I BDBUS5 3=~ Frmmmmm e e - I
! o= BDBUS6 35~ | T- - - -~ - -~ T T T T T T T T T T T T T T T T T T T T oo ooy
l . oot = e 11 ETHERNET A |
468 -
| 8 — . 8 BCBUSO |30 I A A [
| vce CSls T EECS BCBUS1 52~ I I
| 4l ORG [ | > EESK BCBUS2 5=~ I I
| Q DI EEDATA BCBUS3 55~ (| I
scLp2— 1 BCBUS4 [-=>- I
I = Hou 5 47 — e L | =2 |
I —Tioone GND TEST  AGND GND PWREN = P L2 TS !
| L BLM18HD601SN1 |
! o 2 S 4 | Y'Y | |44 | 1 C48 |
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: . . 1l | [C42 | | C46 :
| - - [ I T100nF I T100nF N B
1 Il —
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____________________________________________ -~ ------------------. nE I
I ! — ~ u7 B I
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' POWER | :
| . RMII_MDIO E MDIO 2 2% B Tx+ Zs ETH_TXP !
| ) RMIT_MDC Mo ol g DT ETH_TXN :
| = a 7
: L RMII_RXDO Biroo § S 5 R+ ETH_RXP [
L RMII_RXD1 RXD1 > S Rx ETH_RXN I
| | | 13 RXD2 30 |
I I ~|RXD3 LEDO (57 ETH_LD1K |
| I RMII_CRSDV[__> T57 RXDV LED1 ETH_LD2K |
| [ | +3.3V 20 RXC - |
| +5V_USB +5V +3.3V . A RMII_RX_ER[_> RXER 8
. A A A 77 24 XO=— '
| ul1 I CON-ETH-J0011D21BNL RMII_TXDO 55 TXDO 9 I
| Ly RMII_TXD1 56 TXD1 X1 < ETH_50MHZ |
LM1117-3.3V | D+ 1 7] 1XD2 | 32 = N
: > D4 1 BYSLO | :  ETHTXP 22 %83 RST [re7 | ETH_RESET_OUT |
1 3 2 CT| -3
I 5 % IN ouTH : | 4 RMIL_TXEN [ > 23 1 TXEN REXT 22 :
I I TAB [ ™ 2 28 |
I D5 4 BYS10 GND I <_JETH_TXN 59 CoL Q
vy - . CRS £ :
| I RD+ = = 50
| AN 4 ce0 Hose : 3 CJETHRXP  ETH_INTN [ 2L INTRP z §|:§:| — |
H- 4~ e
| D10 1 ey gy . cT|s » - 100pF :
I 10UF 16V 10uF 16!( I ro-| 6 ® |
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VGA USER LED MICRO-SD
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